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Description

[0001] The present invention relates to an electrode
carrier guide, specially designed for cochlear implants,
with a long, substantially flat shape, presenting a plurality
of electrodes, each of them connected to the correspond-
ing contact through a track.

[0002] The invention also relates to a cochlear implant
and to a production method for electrode carrier guides.

Background of the invention

[0003] At this state of technology, several types of co-
chlear implants are known. These implants are con-
ceived to improve the hearing of patients whose cochlea
is not able to transform acoustic signals in nerve impuls-
es.

[0004] Basically, a cochlear implant is a transducer
that transforms acoustic signals in electric signals, ap-
plied to the hearing neural tissue by means of electrodes.
[0005] Cochlear implants usually include a round-
shaped electrode carrier guide, with a series of elec-
trodes lined up along it. The carrier guide is implanted in
the scala tympani so that electrodes may remain close
to the modiolus of the cochlea.

[0006] Patients treated with cochlear implants have
extensively benefited from them. However, the conven-
tional electrode carrier guides described above present
some limitations.

[0007] Firstofall, its intracochlear insertion may result
into damage the cochlea, by jeopardizing its anatomy
and its function. We must not forget that the patients
needing these systems are, for example, 2-year-old kids,
with a life expectancy of 100 years, so the use of an
atraumatic system is needed. Therefore, the potential
use of other therapeutic treatments is not limited, and it
enables to preserve residual hearing. This would permit
to extend the indication of implants to people with a sen-
sorineural hearing loss less severe than currently.
[0008] Another limitation to the traditional electrode
carrier guides is that they only host up to 22 active elec-
trodes, which limits the possibility to reproduce a more
acute, punctual and versatile stimulation of the hearing
neural tissue.

[0009] Besides, conventional carrier guides are hand-
made by highly qualified and experimented staff. For ob-
vious reasons, the production system is slow and expen-
sive, plus it is highly probable that the resulting carrier
guides contain a relatively high number of failures.
[0010] It has been recently proposed -for example in
the patent application WO 02/080817- a cochlear implant
with a flat electrode carrier guide, meant to be implanted
externally to the scala tympani, exactly between the spiral
ligament and the endosteum.

[0011] An implant such as the one described in this
document has an advantageous feature regarding the
traditional intraluminar implants: it may be inserted with-
out damaging the morphology and function of the hearing

10

15

20

25

30

35

40

45

50

55

neural tissue. However, even though this document rec-
ommends a maximum size for the electrode carrier guide,
it does not suggest that the carrier guide may have a
different structure from the one that conventional carrier
guides have, or thatit may not be automatically produced.
[0012] In patent application WO 02/089907 a method
of forming miniature wiring and connector systems, such
as an electrode array for a cochlear implant is disclosed.
The method comprises a step of forming a predetermined
pattern of relatively electrically conductive regions and
electrically resistive regions in a sheet of biocompatible
material. In one embodiment described in this document
an electrode array is formed by stacking different sets of
pads one on top of the other.

Description of the invention

[0013] The main goal of the present invention is to pro-
vide a more efficiently produced electrode carrier guide,
capable of hosting an elevated number of electrodes.
[0014] According to this goal, the invention presents
an electrode carrier guide for cochlear implants compris-
ing at least two stacked basic cells, each of the cells
comprising an electricity-insulating base layer. An elec-
tricity-conducting layer is disposed on top of these layers
and forms the electrodes, the tracks and the contacts.
[0015] These characteristics make the tracks connect-
ing electrodes to their contacts remain isolated from each
other and allow to place a higher number of tracks, and
thus of electrodes, on a given carrier guide length. Fur-
thermore, the carrier guide may be produced automati-
cally, using miniaturization techniques to increase the
number of electrodes and to reduce the influence of an
electrode on its adjacents’ signal.

[0016] In the electrode carrier guide according to the
invention, each basic cell is shorter than the underlying
basic cell and covers the underlying cell except for the
electrode area, in one end, and the contact area, in the
other end.

[0017] Therefore, electrodes and contacts of each of
the cells remain exposed without any other operation.
[0018] The increase in the number of electrodes is an
important factor, since it enables the implementation of
new codification strategies, the adaptation of the stimu-
lation to the state of the neural population of the cochlea,
a more acute and punctual stimulation, a reduction of the
refractory periods; in short, it provides us with a more
versatile implantable system.

[0019] Furthermore, this electrode carrier guide may
be given the adequate size to be implanted between the
spiral ligament and the endosteum by means of an at-
raumatic surgery. Therefore, it may also be used for pa-
tients with a less severe sensorineural hearing loss,
which increases the field of application of cochlear im-
plants and enables its use in hybrid systems of bimodal
stimulation, for instance those comprising a hearing aid
and a cochlear implant or a middle car implant and a
cochlearimplant. Forthis reason it may also be implanted
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in very young patients while preserving the possibility to
use more powerful, sophisticated implants in the future.
Another brand-new alternative offered by this design of
flat electrode carrier guide, is to use it for conventional
cases of profound hearing loss with little residual hearing,
by placing it on an intraluminar level in the scala tympani
of the cochlea.

[0020] Insomeembodiments, each basic cell compris-
es aninsulating layer placed on the electricity-conductive
layer. The insulating layer presents access openings.
Each of these corresponds with an electrode and a con-
tact. Theinsulating layer avoids any possible interference
between non-corresponding electrodes, tracks and con-
tacts.

[0021] The insulating layer of each cell constitutes
preferably the base layer of the superposed cell, so that
a sole layer fulfils both functions and the total thickness
is reduced.

[0022] The number of electrodes depends on the ap-
plication and geometric dimensions of the carrier guide.
In one embodiment, at least some of the basic cells
present three electrodes, essentially aligned along the
cell. The shape of the electrodes may vary depending on
the application needs, being specially recommended the
following shapes: rounded, squared, rectangular or ob-
long. The area of electrodes will depend on the level of
current density required by the application as long as it
is compatible with the limitations imposed by the total
size of the carrier guide, and with the area reserved for
the contacts and interconnections which in this embodi-
ment are drawn in the same figures.

[0023] For some forecasted embodiments, the basic
cells are between 0.3 mm and 2.5 mm wide; the base
layer of each basic cell being between 2 um and 5 pm
thick, and the electricity-conductive layer being between
0.1 pm and 0.5 pm thick; and the distance between the
electrodes of a basic cell being between 0.25 pum and 10
wm long.

[0024] According to a specially suitable embodiment
from a biomedical point of view, the basic cells are nar-
rower, at least on the side along which electrodes are
placed. The form of this cell may be described as lancet-
shaped.

[0025] According to some embodiments, the base lay-
er material is selected among PTFE, PET, polyimide, sil-
icone and polymers made of paraxylene; and the elec-
tricity conductive layer is made of a material selected
among gold, platinum or an alloy of platinum and iridium.
[0026] Preferably each cell comprises a thin layer of a
biodegradable material for a better adhesion. This layer
should be between the base layer and the electricity-
conductive layer. This way, a detachment of electrodes,
contacts and tracks from the base layer is avoided. The
adhesive material of the thin layer must be selected ac-
cording to the biocompatibility criteria the application re-
quires.

[0027] According to a second aspect, the present in-
vention relates to a cochlear implant comprising an elec-
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trode carrier guide like the one described.

[0028] According to a third aspect, the present inven-
tion relates to a method for manufacturing electrode car-
rier guides, comprising a first step of forming one basic
cell of at least one guide, having the following sub-steps:

(a) preparing a sacrificial wafer;

(b) depositing on said wafer a base layer made of
an electrically insulating material;

(c) depositing on said electrically insulating layer a
layer of photosensitive resin and photolithografically
designing a geometry of electrodes, tracks and con-
tacts;

(d) depositing on said resin layer a layer made of an
electrically conducting material and then removing
the resin and the electrically conducting material de-
posited outside the region of the photolithografically
designed geometry;

(e) depositing a second electrically insulating layer,
completely covering said electrically conducting lay-
er; and

(f) forming on said second electrically insulating layer
some accesses to the underlying electrodes and
contacts, by opening access windows by means of
photolithographic techniques and carrying out a
chemical attack; and

in that the sub-steps (c) to (f) are repeated on as
much times as basic cells are intended to be piled
up on each guide, and in that finally said sacrificial
wafer is removed.

[0029] This method for manufacturing carrier guides
permits an automated and parallel production of the
guides. Therefore, it is low-cost. The possibility of a high
degree of miniaturization allows increasing the number
of electrodes, with the previously mentioned advantages.
[0030] Preferably at least two electrode carrier guides
are formed on the wafer, said method further comprising
a step of separating said guides from each other by cut-
ting the wafer.

[0031] This way, several carrier guides may be pro-
duced simultaneously with the same structure, on a sole
wafer.

[0032] In one embodiment at least two electrode car-
rier guides are formed on the wafer, and wherein in said
sub-step (f) are also designed access windows opened
for removing the electrically insulating material being be-
tween every two adjacent guides, in order to define the
form of said guides and to have them separated from
each other on the wafer.

[0033] This system enables you to produce carrier
guides of any shape, for example lancet-shaped. To sep-
arate them by cutting through the wafer becomes unnec-
essary.

[0034] Advantageously, atleast some ofthe sub-phas-
es (b), (¢), (e) and (f) comprise processes for curing the
material.

[0035] According to some convenient embodiments,
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said sub-step (d) comprises depositing a film of a material
enhancing adherence between said resin layer and said
electrically conducting layer.

Brief description of the drawings

[0036] In order to provide a better understanding of
what has been exposed, you will find in the next pages
some drawings representing a practical case of an em-
bodiment. Please do bearin mind thatthey are schematic
and a mere example, not a limitation.

Figures:

Figure 1 is a top view showing a basic cell for
an electrode carrier guide according to an em-
bodiment of this invention;

Figure 2 is a front view of the cell from figure 1;
Figures 3 and 4 are, respectively, a top and a
front view of an electrode carrier guide created
by stacking a series of basic cells;

Figure 5 is a top view of an alternative embodi-
ment of a basic cell; and

Figures 6 to 11 are front views showing a pro-
duction method of an electrode carrier guide,
according to the embodiment of the invention.

Description of the preferred embodiments

[0037] An electrode carrier guide according to the
present invention is formed by the superposition of a se-
ries of basic cells, each of them presenting at least one
electrode.

[0038] Figures 1 and 2 depict roughly an embodiment
of basic cell CB. It must be highlighted that the following
drawings are not in proportion to real cells and electrode
carrier guides, in order to provide a clearer representa-
tion. In particular, the thicknesses have been greatly ex-
aggerated compared to the rest of the measures, in order
to show the structure of all the components.

[0039] A basic cell CB, in the illustrated embodiment,
has a body 1 of electricity-insulating material, with an
elongate and flat main structure, presenting three elec-
trodes 2 on one end. Each electrode 2 is connected to a
contact 3, placed on the other end of the cell, through a
track 4.

[0040] Electrodes 2 and contacts 3, all of them made
of a conductive material, are exposed to body | of the
cell; that is, the insulating material of the body does not
cover them.

[0041] On the following pages it will be precisely de-
scribed the physical and geometrical characteristics of
the basic cells and its production method.

[0042] As shown on figures 3 and 4, an electrode car-
rier guide G, according to an embodiment of this inven-
tion, is formed by the superposition of basic cells CB1,
CB2, CB3... CB1l similar to the one described, and each
of them includes electrodes 2 and contacts 3. The supe-
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rior cell CB11, given its length, only has two electrodes.
[0043] Eachandeverybasiccell composing the carrier
guide G has roughly the same width and thickness, but
not the same length. They superpose in a pyramidal
shape, so that electrodes 2 and contacts 3 of the basic
cells are exposed, while tracks 4 between each electrode
and its contact remain captured in the cells’ material, the
cells being isolated from each other.

[0044] Basic cells CB1to CB11 have, in this example,
lengths ranging from 45 mm to 12.5 mm approximately,
and a width of some 2 mm. The length between elec-
trodes is 0.75 wm approximately. The thickness of an
isolated basic cell (figure 2) is 8 .m approximately. How-
ever, when superposing basic cells to create a carrier
guide G, you are in fact placing each cell’s electrodes
and contacts directly on the body of the underlying cell
in such a way that basic cells stacked to create carrier
guide G are only 40 pm. thick. A further explanation on
this will be given when describing the production method.
[0045] An electrode carrier guide G of 44 um approx-
imately is produced by superposing eleven basic cells
as indicated in the carrier guide from figures 3 and 4. This
carrier guide, 25 mm long, presents 32 electrodes. Due
to the size and the flexibility of the implantable system,
the carrier guide is suitable for an implant that may be
inserted between the spiral ligament and the endosteum,
while presenting an elevated number of electrodes.
[0046] Figure 5 shows another embodiment of a basic
cell CB’ according to the invention; cell CB’ is similar to
that in figures 1 and 2, except in that the body 1’ of the
cell, in this case, is lancet-shaped. This shape is most
suitable for the implantation in a patient’s cochlea, since
the width of the carrier guide may be reduced down to
0.5 mm in the area where it is going to be placed at the
level of the cochlea’s spiral ligament.

[0047] Before describing an example of the production
method of an electrode carrier guide G, the structure and
materials of a basic cell shall be explained, referring again
to figures 1 and 2.

[0048] Cell CB presents a base layer 11, made of a
flexible, electricity-insulating material, in this case a poly-
imide (Pyralin®), though other materials may be used,
such as silicone, PTFE (Teflon®), PET (Mylar®) and pol-
ymers based on paraxylene (Parylene®), and so on.
[0049] On base layer 11 you will find a metallization
layer 12, which includes electrodes 2, tracks 4 and con-
tacts 3. Some suitable materials for this layer are gold,
platinum, or an alloy of platinum and, for example, 10%
of iridium. This alloy is a better resistant to corrosion.
[0050] Between base layer 11 and metallization layer
12 stands a thin layer (not represented) made of titanium,
tantalum, chrome or any other material that improves the
adhesion of the metallization layer to the base layer.
[0051] Finally, on the metallization layer there is an
insulating layer 13, made of the same material that base
layer 11, which only leaves exposed electrodes 2 and
contacts 3.

[0052] As it has been previously said, when producing
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carrier guide G the insulating layer 13 of the inferior basic
cell is base layer 11 of the next cell, on which the metal-
lization layer is placed.

[0053] Now it will be briefly described a method for
manufacturing a carrier guide G according to an embod-
iment of this invention (figures 6 to 11).

a) First, prepare a sacrificial wafer of silicon 15 (figure
6), on which carrier guide G will be created. Prepa-
ration requires an ultrasonic bath of the wafer in
trichloroethylene, acetone, alcohol and water during
5 minutes each, plus rinse off and dry off in spinner.
b) On the wafer 15, place a base layer 11 of 4 pm
made of Pyralin® (figure 7) by spinner; then soft bake
it during 30 minutes at 120°C to provide it with better
chemical properties and to partially polymerize it,
and lastly hard-bake it at 300°C, to provide the ma-
terial with the high chemical and mechanical resist-
ance needed to be applied to implants.

c¢) During the next step, clean once again the wafer,
place a photosensitive resin layer by spinner, soft-
bake this resin (30 minutes at 90°C), and use pho-
tolithography to define the geometry of the elec-
trodes, tracks and contacts, and make a complete
hard-bake of the resin at 110° during 35 minutes.
d) Sputter on the resin the thin layer of chrome to
favor adhesion, and the platinum metallization layer
12, of 200 wm thick approx.; then, lift off and dilute
inacetone at45°C and ultrasounds. Theresinis elim-
inated, the chrome and the platinum outside the ge-
ometrical areas defined by lithophotography. Elec-
trodes 2, contacts 3 and tracks 4 on base layer 11
are thus defined (figure 8).

e) Clean the wafer again, same procedure as in the
first phase; and place once again the Pyralin by spin-
ner, then soft-bake it during 30 minutes at 120°.
Thus, an insulating layer 12 (figure 9) is created. It
totally covers the metallization layer. This insulating
layer is 4 pm thick.

f) Now you have to create the accesses for the elec-
trodes and contacts through the material of the in-
sulating layer 13, by drawing access windows with
a photolithography technique and a chemical attack.
The result is a complete basic cell on the wafer 15
(figure 10). You must now hard-bake it at 300°C.

[0054] Onthefirstbasiccell, by successively repeating
this process from step (c) onwards, you may create more
stacked basic cells, till you complete the carrier guide on
the wafer 15. On figure 11 is shown an example of a
carrier guide comprising three cells.

[0055] You may create a plurality of electrode carrier
guides simultaneously on one wafer 15, each carrier
guide nextto the other. In this case, once the carrier guide
creation is over, each carrier guide may be obtained by
cutting the wafer, for example, with an automated saw.
[0056] In case you are creating lancet-shaped cells
and carrier guides, such as the one represented on figure
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5, during step (f) of the process, access windows may
be designed in such a way that all the extra Pyralin® is
eliminated and the lancet-shape of the carrier guides is
defined. The resulting carrier guides will be separated
from each other on wafer 15. However, is the cells are
rectangular-shaped, you must cut through the wafer to
separate carrier guides.

[0057] In both cases, the last phase of the process is
to eliminate the silicon wafer, by diluting it in HF-HNO4
(1:1), to obtain the finished carrier guides.

[0058] The solicitants have pursued essays on basic
cells and carrier guides obtained through the described
processes, with both geometrical shapes (rectangular
cells and lancet-shaped cells). These assays have con-
firmed the flexibility and electrical continuity between
each electrode and its contact, the isolation between
tracks and adherence between layers of the resulting
product.

[0059] Rectangular geometry has resulted being more
suitable to guarantee isolation between tracks.

[0060] Regarding isolation, there are several methods
to form tracks. Tracks must have similar positions in each
and every basic cell, so that tracks of adjacent cells are
superposed on each other. On the other hand, you may
create two different kinds of cells, placing the three tracks
closer to each other and thus using just half the cell, and
superposing alternate cells, so that the position of the
tracks of a cell does not coincide with the position of the
tracks of the adjacent cells. This solution improves iso-
lation of the layers, but increases the risk of contact be-
tween the tracks of one cell.

[0061] No matter how specific the represented and de-
scribed the embodiment of this invention is, the expert
obviously may introduce changes or substitute some de-
tails by other technically equivalent, without diverging too
much from the field of protection defined by the attached
claims.

[0062] For example, the materials and number of elec-
trodes in each basic cell, as well as the position of the
tracks and the geometry of the cells may be different from
those represented, according to the biomedical require-
ments and criteria of each case.

Claims

1. Electrode carrier guide, especially for cochlear im-
plants, elongated and substantially flat, which
presents a plurality of electrodes (2), each of them
connected to a corresponding contact (3) through a
conducting track (4), said electrode carrier guide
comprising at least two overlapping basic cells (CB,
CB’; CB1, CB2, ... CB11), each cell comprising a
base layer (11) made of an electrically insulating ma-
terial on which is arranged a layer (12) made of an
electrically conducting material, said electrically con-
ducting material forming said electrodes (2), said
conducting tracks (4) and said contacts (3), charac-
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terized in that each basic cell (CB, CB’; CB1,
CB2, ... CB11) has a length shorter than the length
of the underlying basic cell (CB, CB’; CB1, CB2, ...
CB11) and covers the underlying basic cell (CB, CB’;
CB1, CB2, ... CB11), except an electrode region at
one end of said cell in which region the electrodes
(2) are located, and a contact region at the opposite
end of said cell in which region the contacts (3) ore
located.

Guide according to claim 1, wherein each basic cell
(CB, CB’; CB1, CB2, ... CB11) comprises an insu-
lating layer (13) arranged on said electrically con-
ducting layer (12), said insulating layer (13) having
access openings in correspondence with each elec-
trode (2) and each contact (3).

Guide according to claim 2, wherein for each cell
(CB, CB’; CB1, CB2, ... CB11) said insulating layer
(13) constitutes the base layer (11) of the overlap-
ping cell (CB, CB’; CB1, CB2, ... CB11).

Guide according to any of the preceding claims,
wherein at least some basic cells (CB, CB’; CB1,
CB2, ... CB11) have three electrodes (2) essentially
aligned in a longitudinal direction of the cell.

Guide according to any of the preceding claims,
wherein said basic cells (CB, CB’; CB1, CB2, ...
CB11) have a width ranging from 0,3 to 2,5 mm.

Guide according to any of the preceding claims,
wherein for each basic cell (CB, CB’; CB1, CB2, ...
CB11) the base layer (11) has a thickness ranging
from 2 pum to 5 um, and said electrically conducting
layer (12) has a thickness ranging from 0,1 um to
0,5u m.

Guide according to any of the preceding claims,
wherein the distance between electrodes (2) of one
basic cell (CB, CB’; CB1,CB2, ... CB11) ranges from
0,25 pmto 10 pm.

Guide according to any of the preceding claims,
wherein the basic cells (CB’) narrow at least in the
longitudinal portion where said electrodes (2) are ar-
ranged.

Guide according to any of the preceding claims,
wherein said base layer (11) material is selected
among PTFE, PET, poliimide, silicone and paraxy-
lene based polymer.

Guide according to any of the preceding claims,
wherein said electrically conducting layer (12) is
made of a material selected among gold, platinum
or a platinum-indium alloy.
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Guide according to any of the preceding claims,
wherein each basic cell (CB, CB’; CB1, CB2, ...
CB11) comprises a film made of a material suitable
for enhancing adherence, arranged between said
base layer (11) and said electrically conducting layer
(12).

Guide according to claim 11, wherein the adhesive
biocompatible material is selected among titanium,
tantalum, and chrome.

Cochlear implant, characterized in that it compris-
es an electrode carrier guide (G) according to any
of the claims 1 to 12.

Method for manufacturing electrode carrier guides
according to any of claims 1-12, comprising a first
step of forming one basic cell (CB, CB’; CB1,CB2, ...
CB11) of at least one guide (G), having the following
sub-steps:

(a) preparing a sacrificial wafer (15);

(b) depositing on said wafer (15) a base layer
(11) made of an electrically insulating material;
(c) depositing on said electrically insulating layer
(11) a layer of photosensitive resin and photo-
lithografically designing a geometry of elec-
trodes (2), tracks (4) and contacts (3);

(d) depositing on said resin layer a layer (12)
made of an electrically conducting material and
then removing the resin and the electrically con-
ducting material deposited outside the region of
the photolithografically designed geometry;

(e) depositing a second electrically insulating
layer (13), completely covering said electrically
conducting layer (12); and

(f) forming on said second electrically insulating
layer (13) some accesses to the underlying elec-
trodes (2) and contacts (3), by opening access
windows by means of photolithographic tech-
niques and carrying out a chemical attack; and
repeating the sub-steps (c) to (f) as many times
as basic cells (CB, CB’; CB1,CB2, ... CB11) are
intended to be piled up on each guide (G), and

finally removing said sacrificial wafer (15) charac-
terised in that

each basic cell (CB, CB’, CB1, CB2, .. CS11) has a
length shorter than the length of the underlying basic
cell (CB, CB’, CB1, CB2, .. CB11) and covers the
underlying basic cell (CB, CB’, CB1, CB2, .. CB11),
except an electrode region at one end and a contact
region at the opposite end.

Method according to claim 14, wherein at least two
electrode carrier guides (G) are formed on the wafer
(15), said method further comprising a step of sep-
arating said guides (G) from each other by cutting
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the wafer (15).

Method according to claim 14, wherein at least two
electrode carrier guides (G) are formed on the wafer
(15), and wherein in said sub-step (f) are also de-
signed access windows opened for removing the
electrically insulating material being between every
two adjacent guides (G), in order to define the form
of said guides (G) and to have them separated from
each other on the wafer (15).

Method according to any of the claims 14 to 16,
wherein at least some of the sub-steps (b), (c), (e)
and (f) comprise processes for curing the material.

Method according to any of the claims 14 to 17,
wherein said sub-step (d) comprises depositing a
film of a material enhancing adherence between said
resin layer and said electrically conducting layer (12).

Patentanspriiche

1.

Elektrodentragende Fuihrung, insbesondere fur
Cochlea-Implantate, langgestreckt und im Wesent-
lichen flach, die eine Vielzahl von Elektroden (2) auf-
weist, die jeweils Uber eine Leiterbahn (4) mit einem
entsprechenden Kontakt (3) verbunden sind, wobei
die elektrodentragende Fihrung mindestens zwei
sich Uberlappende Basiszellen (CB, CB’; CB{,
CB2, ..., CB11) umfasst und jede Zelle eine Basis-
schicht (11) aus einem elektrisch isolierenden Ma-
terial umfasst, auf der eine Schicht (12) aus einem
elektrisch leitenden Material angeordnet ist, wobei
das elektrisch leitende Material die Elektroden (2),
die Leiterbahnen (4) und die Kontakte (3) bildet, da-
durch gekennzeichnet, dass jede Basiszelle (CB,
CB’; CB1, CB2, ..., CB11) eine Lange besitzt, die
kirzer ist als die Lange der darunterliegenden Ba-
siszelle (CB, CB’; CB1, CB2, ..., CB11), und die dar-
unterliegende Basiszelle (CB, CB’; CB1, CB2, ...,
CB11) bedeckt, mit Ausnahme eines Elektrodenbe-
reichs an einem Ende der Zelle, in dem sich die Elek-
troden (2) befinden, und eines Kontaktbereichs am
entgegengesetzten Ende der Zelle, in dem sich die
Kontakte (3) befinden.

Fuhrung nach Anspruch 1, wobei jede Basiszelle
(CB, CB’; CB1, CB2, ..., CB11) eine Isolierschicht
(13) umfasst, die auf der elektrisch leitenden Schicht
(12) angeordnet ist, wobei die Isolierschicht (13) Zu-
gangsoffnungen entsprechend jeder Elektrode (2)
und jedem Kontakt (3) aufweist.

Fuhrung nach Anspruch 2, wobei die Isolierschicht
(13) fur jede Zelle (CB, CB’; CB1, CB2, ..., CB11)
die Basisschicht (11) der iberlappenden Zelle (CB,
CB’; CB1, CB2, ..., CB11) bildet.
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Fihrung nach einem der vorhergehenden Anspri-
che, wobei wenigstens einige Basiszellen (CB, CB’;
CB1, CB2, ..., CB11) drei Elektroden (2) aufweisen,
die im Wesentlichen in einer Langsrichtung der Zelle
ausgerichtet sind.

Fihrung nach einem der vorhergehenden Anspri-
che, wobei die Basiszellen (CB, CB’; CB1, CB2, ...,
CB11) eine Breite im Bereich von 0,3 bis 2,5 mm
besitzen.

Fihrung nach einem der vorhergehenden Anspri-
che, wobei die Basisschicht (11) fir jede Basiszelle
(CB,CB’;CB1,CB2, ...,CB11) eine Dickeim Bereich
von 2 um bis 5 pm besitzt und die elektrisch leitende
Schicht (12) eine Dicke im Bereich von 0,1 wm bis
0,5 pm besitzt.

Fihrung nach einem der vorhergehenden Anspri-
che, wobei der Abstand zwischen Elektroden (2) ei-
ner Basiszelle (CB, CB’; CB1,CB2, ...,CB11)im Be-
reich von 0,25 pm bis 10 um liegt.

Fihrung nach einem der vorhergehenden Anspri-
che, wobei die Basiszellen (CB’) zumindest in dem
langgestreckten Abschnitt, wo die Elektroden (2) an-
geordnet sind, schmaler werden.

Fihrung nach einem der vorhergehenden Anspri-
che, wobei das Material der Basisschicht (11) aus
PTFE, PET, Polyimid, Silicon und paraxylolbasierten
Polymeren ausgewahlt ist.

Fihrung nach einem der vorhergehenden Anspri-
che, wobei die elektrisch leitende Schicht (12) aus
einem aus Gold, Platin oder einer Platin-Iridium-Le-
gierung ausgewahlten Material besteht.

FUhrung nach einem der vorhergehenden Anspru-
che, wobei jede Basiszelle (CB, CB’; CB1, CB2, ...,
CB11) einen zwischen der Basisschicht (11) und der
elektrisch leitenden Schicht (12) angeordneten Film
aus einem zur Verbesserung der Haftung geeigne-
ten Material umfasst.

Fihrung nach Anspruch 11, wobei das haftfahige
biokompatible Material aus Titan, Tantal und Chrom
ausgewahlt ist.

Cochlea-Implantat, dadurch gekennzeichnet,
dass es eine elektrodentragende Fiihrung (G) nach
einem der Anspriiche 1 bis 12 umfasst.

Verfahren zur Herstellung von elektrodentragenden
FUhrungen nach einem der Anspriiche 1 bis 12, mit
einem ersten Schritt der Bildung einer Basiszelle
(CB, CB’; CB1, CB2, ..., CB11) mindestens einer
Fihrung (G), mit den folgenden Unterschritten:
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(a) Herstellen eines Opferwafers (15);

(b) Abscheiden einer Basisschicht (11) aus ei-
nem elektrisch isolierenden Material auf dem
Wafer (15);

(c) Abscheiden einer Schicht aus lichtempfind-
lichem Harz auf der elektirisch isolierenden
Schicht (11) und Herstellen einer Geometrie von
Elektroden (2), Leiterbahnen (4) und Kontakten
(3) mittels Photolithographie;

(d) Abscheiden einer Schicht (12) aus elektrisch
leitendem Material auf der Harzschicht und
dann Entfernen des Harzes und des auRerhalb
des Bereichs der photolithographisch herge-
stellten Geometrie abgeschiedenen elektrisch
leitenden Materials;

(e) Abscheiden einer zweiten elektrisch isolie-
renden Schicht (13), welche die elektrisch lei-
tende Schicht (12) vollstandig bedeckt; und

(f) Bilden einiger Zugéange zu den darunterlie-
genden Elektroden (2) und Kontakten (3) auf der
zweiten elektrisch isolierenden Schicht (13), in-
dem mittels photolithographischer Techniken
Zugangsfenster gedffnet werden und ein che-
mischer Angriff durchgefihrt wird; und
Wiederholen der Unterschritte (c) bis (f) sooft
wie Basiszellen (CB, CB’; CB1, CB2, ..., CB11)
auf jeder Fihrung (G) gestapelt werden sollen
und schlieRlich Entfernen des Opferwafers (15),
dadurch gekennzeichnet, dass jede Basiszel-
le (CB, CB’; CB1, CB2, ..., CB11) eine Lange
besitzt, die kurzer ist als die Lange der darun-
terliegenden Basiszelle (CB, CB’; CB1,CB2, ...,
CB11), und die darunterliegende Basiszelle
(CB, CB’; CB1, CB2, ..., CB11) bedeckt, mit
Ausnahme eines Elektrodenbereichs an einem
Ende und eines Kontaktbereichs am entgegen-
gesetzten Ende.

Verfahren nach Anspruch 14, wobei mindestens
zwei elektrodentragende Fuhrungen (G) auf dem
Wafer (15) gebildet werden, wobei das Verfahren
ferner einen Schrittdes Trennens der Fiihrungen (G)
voneinander durch Schneiden des Wafers (15) um-
fasst.

Verfahren nach Anspruch 14, wobei mindestens
zwei elektrodentragende Fihrungen (G) auf dem
Wafer (15) gebildet werden, und wobei in dem Un-
terschritt (f) auRerdem Zugangsfenster hergestellt
werden, die gedffnet sind, um das zwischen jeweils
zwei benachbarten Fuhrungen (G) befindliche elek-
trisch isolierende Material zu entfernen, um die Form
der Fuhrungen (G) zu definieren und daflr zu sor-
gen, dass sie auf dem Wafer (15) voneinander ge-
trennt sind.

Verfahren nach einem der Anspriiche 14 bis 16, wo-
bei wenigstens einige der Unterschritte (b), (c), (e)
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und (f) Verfahren zum Harten des Materials umfas-
sen.

Verfahren nach einem der Anspriiche 14 bis 17, wo-
bei der Unterschritt (d) das Abscheiden eines Films
aus einem Material umfasst, welches die Haftung
zwischen der Harzschicht und der elektrisch leiten-
den Schicht (12) verbessert.

Revendications

Guide porteur d’électrodes, en particulier pour les
implants cochléaires, allongé et essentiellement
plat, qui présente une pluralité d’électrodes (2), cha-
cune d’elles connectées a un contact correspondant
(3) par un cheminement conducteur (4), le dit guide
porteur d’électrodes comprenant au moins deux cel-
lules de base se chevauchant (CB, CB’, CB1, CB2,...
CB11), chaque cellule comprenant une couche de
base (11) faite d’'un matériau électriquement isolant
sur lequel est disposée une couche (12) faite d'un
matériau électriquement conducteur, le dit matériau
électriquement conducteur formant les dites électro-
des (2), les dits cheminements conducteurs (4) et
les dits contacts (3), caractérisé en ce que chaque
cellule de base (CB, CB’, CB1, CB2,... CB11) aune
longueurinférieure alalongueurdela cellule de base
sous-jacente (CB, CB’, CB1,CB2,... CB11) etrecou-
vre la cellule de base sous-jacente (CB, CB’, CB1,
CB2, ... CB11), sauf une région d’électrode a une
extrémité de la dite cellule dans quelle région les
électrodes (2) sont situées, et une région de contact
a I'extrémité opposée de la dite cellule dans quelle
région les contacts (3) sont situés.

Guide selon la revendication 1, caractérisé en ce
que chaque cellule de base (CB, CB’, CB1, CB2,...
CB11) comprend une couche isolante (13) disposée
sur la dite couche électriquement conductrice (12),
la dite couche isolante (13) ayant des ouvertures
d’accés en correspondance avec chaque électrode
(2) et chaque contact (3).

Guide selon la revendication 2, caractérisé en ce
que pour chaque cellule (CB, CB’, CB1, CB2, ...
CB11) la dite couche isolante (13) constitue la cou-
che de base (11) de la cellule chevauchante (CB,
CB’, CB1, CB2,... CB11).

Guide selon I'une quelconque des revendications
précédentes, caractérisé en ce qu’au moins cer-
taines cellules de base (CB, CB’, CB1,CB2,... CB11)
ont trois électrodes (2) essentiellement alignées
dans une direction longitudinale de la cellule.

Guide selon I'une quelconque des revendications
précédentes, caractérisé en ce que les dites cel-
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lules de base (CB, CB’, CB1, CB2,... CB11) ont une
largeur de 0,3 @ 2,5 mm.

Guide selon I'une quelconque des revendications
précédentes, caractérisé en ce que pour chaque
cellule de base (CB, CB’, CB1, CB2,... CB11) la cou-
che de base (11) a une épaisseur de 2pm a 5um,
et la dite couche électriquement conductrice (12) a
une épaisseur de 0,1um a 0,5um.

Guide selon I'une quelconque des revendications
précédentes, caractérisé en ce que la distance en-
tre les électrodes (2) d’'une cellule de base (CB, CB’,
CB1, CB2, ... CB11) est de 0,25um a 10pm.

Guide selon I'une quelconque des revendications
précédentes, caractérisé en ce que les cellules de
base (CB’) sont plus étroites au moins dans la partie
longitudinale ou les dites électrodes (2) sont dispo-
sées.

Guide selon I'une quelconque des revendications
précédentes, caractérisé en ce que le matériau de
la dite couche de base (11) est choisi parmile PTFE,
le PET, le poliimide, le silicone et les polyméres ba-
sés sur le paraxyléne.

Guide selon I'une quelconque des revendications
précédentes, caractérisé en ce que la dite couche
électriguement conductrice (12) est faite d’'un maté-
riau choisi parmi I'or, le platine ou un alliage platine-
iridium.

Guide selon I'une quelconque des revendications
précédentes, caractérisé en ce que chaque cellule
de base (CB, CB’, CB1, CB2, ... CB11) comprend
un film fait d’'un matériau approprié a améliorer I'ad-
hérence, disposé entre la dite couche de base (11)
et la dite couche électriquement conductrice (12).

Guide selon la revendication 11, caractérisé en ce
que le matériau adhésif bio-compatible est choisi
parmi le titane, le tantale et la chrome.

Implant cochléaire, caractérisé en ce qu’il com-
prend un guide porteur d’électrodes (G) selon l'une
quelconque des revendications 1 a 12.

Méthode de fabrication de guides porteurs d’électro-
des selon 'une quelconque des revendications 1 a
12, comprenant une premiere étape de former une
cellule de base (CB, CB’, CB1, CB2, ... CB11) d'au
moins un guide (G), présentant les sous-étapes
suivantes :

(a) préparer une galette sacrificielle (15),
(b) déposer sur la dite galette (15) une couche
de base (11) faite d’'un matériau électriquement
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isolant,

(c) déposer sur la dite couche électriquement
isolante (11) une couche de résine photosensi-
ble et dessiner photolithographiquement une
géométrie des électrodes (2), cheminements (4)
et contacts (3),

(d) déposer sur la dite couche de résine une
couche (12) faite d’'un matériau électriquement
conducteur et ensuite retirer la résine et le ma-
tériau électriquement conducteur déposé a I'ex-
térieur de la région de la géométrie photolitho-
graphiquement dessinée,

(e) déposer une deuxiéme couche électrique-
ment isolante (13), couvrant complétement la
dite couche électriquement conductrice (12), et
(f) former sur la dite deuxieme couche électri-
quementisolante (13) des acces aux électrodes
(2) et les contacts (3) sous-jacents, en ouvrant
des fenétres d’accés au moyen de techniques
de photolithographie et en mettant en oeuvre
une attaque chimique, et

répéter les sous-étapes (c) a (f) aussi souvent
que de cellules de base (CB, CB’, CB1, CB2,...
CB11) sont destinées a étre empilées sur cha-
que guide (G), et retirer finalement la galette sa-
crificielle (15), caractérisé en ce que chaque
cellule de base (CB, CB’, CB1, CB2,... CB11) a
une longueur inférieure a la longueur de la cel-
lule de base sous-jacente (CB,CB’,CB1,CB2,...
CB11) et couvre la cellule de base sous-jacente
(CB, CB’, CB1, CB2, ... CB11), sauf une région
d’électrode a une extrémité et une région de
contact a I'extrémité opposée.

Méthode selon la revendication 14, caractérisée en
ce qu’au moins deux guides porteurs d’électrodes
(G) sont formés sur la galette (15), la dite méthode
comprenant en outre une étape de séparation des
dits guides (G) I'un de I'autre en découpant la galette
(15).

Méthode selon la revendication 14, caractérisée en
ce qu’au moins deux guides porteurs d’électrodes
(G) sont formés sur la galette (15), et en ce que
pendant la dite sous-étape (f) sont également des-
sinées des fenétres d’accés ouvertes pour retirer le
matériau électriquement isolant présent entre cha-
que paire de guides adjacents (G), afin de définir la
forme des dits guides (G) et de les séparer I'un de
I'autre sur la galette (15).

Méthode selon I'une quelconque des revendications
14 2 16, caractérisée en ce qu’au moins une partie
des sous-étapes (b), (c), (e) et (f) comprennent des
procédés de durcissement des matériaux.

Méthode selon I'une quelconque des revendications
14 a 17, caractérisée en ce que la dite sous-étape
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(d) comprend le dépét d’'un film ou d’'un matériau
améliorantl'adhérence entre la dite couche derésine
et la dite couche électriquement conductrice (12).
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